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Shade and Shadow Analysis
Introduction

A shade and shadow analysis was condufctethe propose@®verlay ZoneProject The

issue of shade and shadow pertains to the obstruction of direct sunlight by proposed

buildings, which affect adjacent properties. Shade/shadow impacts is an important
environmental issue because the users or occupants of certain land uses, such as

resdential, recreational, outdoor restaurants, and pedestrian areas have expectations for

direct sunlight and warmth fromthesihnhes e | and usessamnei tiev enged
because sunlight is important to function, physical comfort, and commerce.

Factas that influence the extent of range of shading include: season; time of day; weather
(i.e., sunny vs. cloudy day); building height, bulk, and scale; spacing between buildings;
and tree cover. The longest shadows are cast during the winter months, evien i

lowest on the horizon, and the shortest shadows are cast during the summer months.
Shadows are longer in the early morning and late afternoon.

Methodology

The shade and shadow analysis is based on the proposed project desigaaisicgted

(i.e. parcel specificeketchUp modeling of sunlight conditions. Shade and shadow effects
are dependent upon several factors, including the local topography, the season, the height
and mass of adjacent structures, the sisadsitivity of adjacent land useand duration

of shadow projection.

Shade and shadows cast by the proposed project onto adjsagomrsensitive land uses
were analyzed durg the summer solstice (June)20r each bur from 9:00 a.m. to 5:00
p.m.,during winter solstice (December 21) focckdour from 9:00 a.m. to 3:00 p.m.,
during spring equinox (March 2@r each hour from 9:00 a.m. to 3:00 p.m., and during
fall equinox (September 228)r each lour from 9:00 a.m. to 5:00 p.m.

Summer and WinteBolstices

ASol sticeo is defined as either of the two p
between the equinoxes (separated from them by an angular distance of 90°). At the
sol stices, the sunodés appar entgreatestdisttnceon on t h

above or below the celestial equator, about 23 1/2° of the arc. At the tsumofer

solstice, around June 2he sun is directly overhead at noon at the Tropic of Cancer. In

the Northern Hemisphere, the longest day and shortestafigie year occur on this

date, marking the beginning of summer. At winter solstice, around December 21, the sun
is overhead at noon at the Tropic of Capricorn; this marks the beginning of winter in the
Northern Hemisphere. Measuring shadow lengths fowth&er and summer solstices
represents the extreme shadow patterns that occur throughout the year. Shadows cast on
the summer solstice are the shortest shadows during the year, becoming progressively
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longer until winter solstice when the shadows aredhgést they are all year. Shadows
are shown for summer solstice, cfetn 9:00 a.m. to 5:00 p.m., afar winter solstice,
cast from 9:00 a.m. to 3:00 p.m.

Spring and Fall Equinoxes

AEqui noxo is defined as eith®s @adfgpdmwentpoamns
path and the plane of the earthds equator, t
the celestial equator. At the equinoX®karch 20 for spring, and September 22 for fall)

day and night ar e t h ansisfalswe theleguatart Shamlowseast t he s
on the equinoxes are intermediary between the solstices. Shadows are shown for spring

equinox, cast from 9:00 a.m. to 3:00 p.m., and for fall equinox, cast from 9:00 a.m. to

5:00 p.m.

Impacts Analysis

In order for theProject to generate a significant shadow impact, it must increase shadows
cast uporshadowsensitive uses. Shadow impacts can be considered significant if
shadowsensitive uses would be shaded by Project related structures for motte &ean
hoursbetween 9:00 a.m. and 3:00 p.m. between lateli@ctand early April (including

winter lstice and spring equingxor for more thariour hoursbetween early Aprrand

late October (including summeunlstice and fall equinox

Shadow modelingds been performed for select areas of the overall project area based on
City staff identification of the areas most likely to impacted by the proposed changes.
Because of the size of the overall area, the shade/shadow diagrams have been divided
into eightsubareas shown on teabareasdy map below.
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Shalow-sensitive uses located within the path of the shadowdygdke proposed

project includehe Cerritos Mobile Lodg®n 166" Street in the City of Norwalkhe

yards ofa number ofesidential propertiealong 168 Street, Arkansas St, 18Btreet,

168" Street, and Alburtis AveThese ar¢he only shdow-sensitive uses in the direct
vicinity of this particularsubareand are, therefore, of particular interest in the shadows
analysis.

The estimateavinter solsticdDecember 21) shadows generated by the proposed Project
at 9 am, 12 pm, and@n are illustrated on Figure Duringthe winter solstice, shadows
would be cast up t@09 feetto the northwest in the morningjl 8 feetto the north at

midday, and®43feetto the northeast ithe afternoonBetween the hours of 9:00 a.m.

and 12:00 p.mthe Project would cast shadows u@osmall portion (soutleast corner)

of theCerritos Mobile Lodge on 186Street for more than 3 hours. Likewise, siRgle
family homes between 1122411660 168 Street would experience shadows for more
than 3 hours inhte morning.In the afternoon,lsdows are cast ovarresidentially zoned
property atl1224 168 Streetfor more than 3 hourgbetween 12pm and 3pm)

These shadow impacts are lessened or eliminated under the Reduced Height Project
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alternative and the No Project alternatitéternatively, shade/shadow impacts can be
lessened to a level less than significant by increasing setbacks and/or steppingback up
levels through the development review/approval process.

Figure 1 “Winter Solstice Shadows

The esimatedsummer solstic€June 20 shadows generated by the proposed Praje@t
am,1 pm, and Som are illustrated on Figure Duringthesummer solstice, shadows
would be cast up t61 feetto the west in the morning, 2detto the north at midday, and
172 feet to the east in the afterno@dnnarrow portion of the side yards ofisting
residentialy zonedpropertesimmediately easat 11839 168 St and 1186 167" St
mightbe shaded for a period gfeaterthan four hourdetween the hours of 1:00 p.m.
and 5:00 p.m.

These shadow impacts are lessened or eliminated under the Reduced Height Project
alternative andhe No Project alternativar increased side setbacks under the Project
proposal Alternatively, shade/shadow impacts can be lessened to a level less than
significant by increasing setbacks and/or stepping back upper levels through the
development review/ggooval process.
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Figure 2 Summer Solstice Shadows

The esimatedspring equinoXMarch 20 shadows generated by the proposed Praje@t
am, 12 pm, and Bm are illustrated on Figure ®uring thespring equinoxshadows
would be cast up th03feet to the nortiwest in the morningh0 feet to the north at
midday, andL(03 feet to thenorth-east in the afternooho shadw sensitive useare
shadedor more than three houbetween 9 a.m. and 3 p.Because shadows would not
be cast ontshade sensitive arefs a period greater than threeurs betwen the hours
of 9:00 a.m. and:B0 p.m., impacts would be less than significant.

Figure3 ' Spring Equino$hadows

The esmatedfall equinox(September 22shadows generated by the proposed Prafect
9 am, 1 pm, and pm are illustrated on Figure During thefall equinox shadows

would be cast up t84 feetto the northwestin the morning60 feet to the northt

midday, andabout 45 feet to the east in the afternodtortions of the side yards of
existing residentially zoned properties immediately east obthgarea at 11839 18&t
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and 11836 167Stwould be shaded for a periodgreaterthan four hours between the
hours of 1:0(p.m. and 5:00 p.m.

These shadow impacts are lessened or eliminated under the Reduced Height Project
alternative and the No Project alternatitéternatively, shade/shadow impacts can be
lessened to a level less than significant by increasing sethadks atepping back upper
levels through the development review/approval process.

P & & - o L) —

Figure4 Fall Equinoshadows
Pioneer Blvd South of the 91 Freeway

The subarea south of the 91dn@y consists of the 4 quadrants at the intersection of
Artesia Blvd and Pioneer Blvd. The norlst quadrant if proposed to be designated as
Overlay Zone 1 (7 stories/75 feet). The other 3 quadrants are designated Overlay Zone 2
(5 stories/55 feet) with ansall area designated Overlay Zone 3 (3 stories/35 feet) on the
west side of Pioneer Blvd south of Artesia Bighadowsensitive uses located within

the path of the shadows cast by the proposed project intlagegayground at Juarez
Elementary Schopthe yards of number ofesidential propertiealongAclare St and
Shasta Cr, the Windsor Palm Care Center on Artesia Blvd, the Los Arboles Apartments
on 176" St, and singldamily homes along 175and 178' Streets west of Pioneer Blvd
These are thenty shadowsensitive uses in the direct vicinity ofglparticular subarea

and are, therefore, of particular interest in the shadows analysis.

The estimateavinter solstic§December 21) shadows generated by the proposed Project
at 9 am, 12 pm, and 3 pm are illustrated on Figui2uringthe winter solsticethe
longestshadowgOverlay 1)would be cast up ta09feetto the northwest in the
morning,118 feet to the northtanidday, an®43 feet to the northeast in the afternoon.
Between the hours of 9:00 a.m. and 12:00 ptine. Project would cast shadows upon a
small portionof a residential property on 175t but for less than one hoiuring the
afternoon hours, thergject would cast shadows arresidential property on Aclare St

but for less than 3 hours. Shadows would also be cast aNMitfusor Palm Care Center
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on Artesia Blvd for less than 3 howsdthose shadows would fall mainly on the
building on the west side of the facility and not ondh&looropen space/leisuBreas

A medical office building (Cerritos Medical Center) at the northeast corner of Artesia
Blvd and Clarkdale Ave will beartidly shaded for less than three hours, however, this
building appears to have an array of rooftop solar panels that could be impacted.

Because shadows would not be cast onto shade sensitivéoare@g@eriod greater than

threehours betwen the hours of:00 a.m. and :®0 p.m., impacts would be less than
significant.
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Figure5 Winter Solstice Shadows

The esimatedsummer solstic€June 20 shadows generated by the proposed Praje@t
am, 1 pm, and 5 pm are illustrated on FigiirdDuringthe summer solsticégngest
shadowgOverlay 1)would be cast up t61 feet to the west in the morning4 feet to the
north midday, anti72 feet to the east in the afternodm existing residential propertyat
the corner ofAclare and Shastanmediately east of theubareavould be shaded but for
less than 3 hours. Also a portion of the Windsor Palm Care Center on Artesia Blvd would
be shaded for less than 3 hours and those shadows wouldaiialy on the building on
the west side of the facility and not on the outdoor open space/leisurefamedical
office building (Cerritos Medical Center) at the northeast corner of Artesia Blvd and
Clarkdale Ave will bepartially shaded for less than three hours, however, this building
appears to have an array of rooftop solar panels that could be impacted.

Becausessummershadows would not be cast onto shade sensitive fareagperiod

greater than founours betwen the hoursf®:00 a.m. and B0 p.m., impacts would be
less than significant.
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Figureé Summelr Solstice Shadows

The esimatedspring equinoXMarch 20 shadows generated by the proposed Praje@t
am, 12 pm, and 3 pm are illustrated on Figuréuringthe spring equinoxthe longest
shadowgOverlay 1)would be cast up tbO3feet to the norttwest in the morning,®

feet to the north at midday, af@3 feet to thenorthreast in the afternooA small

portion of an existingresidentidpropertyat the orner ofAclare and Shastanmediately
east of thesubarea would be shaded but for less than 3 hours. Also a portion of the
Windsor Palm Care Center on Artesia Blvd would be shaded for less than 3 hours and
those shadows would fall mainly on the buildingtbe west side of the facility and not

on the outdoor open space/leisure ard@ecause shadows would not be cast onto shade
sensitive areaf®r a period greater than threeurs betwen the hours of 9:00 a.m. and
3:00 p.m., impacts would be less thagnsiicant.
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Figure? Spring Equino$hadows

The esmatedfall equinox(September 22shadows generated by the proposed Prafect
9 am, 1 pm, and 5 pm are illustrated on Figur®uringthefall equinox shadows

would be cast up to&Seetto thenorthrwestin the morning 60 feet to the northt

midday, andabout 46 feet to the east in the afternodxistingresidentidproperties on
Aclare St and Shasta @nmediately east of theubarea would be shaded but for less
than 4 hours. Also portion of the Windsor Palm Care Center on Artesia Blvd and a
portion of the Los Arboles Apartments on 7% would be shaded for less than 4 hours.

A medical office building (Cerritos Medical Center) at the northeast corner of Artesia

Blvd and Clarkdke Ave will be shaded for less thdrmours (approximate 1.5 hours),

however, this building appears to have an array of rooftop solar panels that could
potentiallybe impacted.These shadow impacts are lessened or eliminated under the
Reduced Height Proge alternative and the No Project alternative or increased side

setbacks under the Project proposal. Alternatively, shade/shadow impacts can be lessened
to a level less than significant by increasing setbacks and/or stepping back upper levels
through the dvelopment review/approval process.
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